
WSRC-TR-2002-000457
______________________________________________________________________

RESULTS OF TOXICITY TESTS ON SRS NPDES OUTFALLS
A-01, A-11 AND G-10, JANUARY - SEPTEMBER 2002

by
WINONA L. SPECHT

SAVANNAH RIVER TECHNOLOGY CENTER

Approved by: _______________________________
John B. Gladden, Section Manager
Environmental Analysis Section
Savannah River Technology Center

Publication Date:    October, 2002

WESTINGHOUSE SAVANNAH RIVER COMPANY
SAVANNAH RIVER SITE
AIKEN, SC  29808

_____________________________________________________________________
THIS DOCUMENT WAS PREPARED IN CONNECTION WITH WORK UNDER U.S.
DEPARTMENT OF ENERGY CONTRACT DE-AC09-96SR18500.  By acceptance of this
paper, the publisher and/or recipient acknowledges the U.S. Government’s right to retain a
nonexclusive, royalty-free license in and to any copyright covering this paper, along with the
right to reproduce and to authorize others to reproduce all or any part of the copyrighted paper.



This document was prepared in conjunction with work accomplished under Contract No.
DE-AC09-96SR18500 with the U. S. Department of Energy.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product or process
disclosed, or represents that its use would not infringe privately owned rights.  Reference herein to
any specific commercial product, process or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency
thereof.

This report has been reproduced directly from the best available copy.

Available for sale to the public, in paper, from: U.S. Department of Commerce, National Technical
Information Service, 5285 Port Royal Road, Springfield, VA 22161,
phone: (800) 553-6847,
fax: (703) 605-6900
email: orders@ntis.fedworld.gov
online ordering: http://www.ntis.gov/help/index.asp

Available electronically at http://www.osti.gov/bridge
Available for a processing fee to U.S. Department of Energy and its contractors, in paper, from: U.S.
Department of Energy, Office of Scientific and Technical Information, P.O. Box 62, Oak Ridge, TN
37831-0062,
phone: (865)576-8401,
fax: (865)576-5728
email: reports@adonis.osti.gov

http://www.ntis.gov/help/index.asp
http://www.osti.gov/bridge
mailto:orders@ntis.fedworld.gov
mailto:reports@adonis.osti.gov


WSRC-TR-2002-00457
Page i of 5

October 22, 2002

i

TABLE OF CONTENTS

    Page
1.0 Introduction  ………………………………………………………………. 1

2.0 Methods ……………………….………………………………………….. 1

3.0 Results  ……………………………………………………………………. 1
3.1 Outfall A-01  ………………………………………………………………. 1
3.2 Outfall A-11   ..……………………………………………………………. 3
3.3 Outfall G-10  ……………………………………………………………… 3

4.0 Conclusions 3

              List of Tables

Table 1 Toxicity Results for SRS NPDES Outfall A-01  ……………………….. 2
Table 2 Toxicity Results for SRS NPDES Outfall A-11  ……………………….. 4
Table 3 Toxicity Results for SRS NPDES Outfall G-10  ………………………. 5



WSRC-TR-2002-00457
Page 1 of 5

October 22, 2002

1

1.0  Introduction

Based on information received in SRS’s partial draft NPDES permit (May 2002), monthly
chronic definitive toxicity tests will be required at outfalls A-01, A-11 and G-10.  Toxicity limits
for A-01 and A-11 will be based on 100% effluent.  The toxicity limit for outfall G-10 will be
based on a effluent concentration of 19% for two years, and on an effluent concentration of
100% for the remainder of the permit.

In October 2001, the Savannah River Site (SRS) received approval from SCDHEC for the use
of Daphnia ambigua for routine toxicity testing at SRS.  In January 2002, definitive Daphnia
ambigua toxicity tests were initiated at outfalls A-01, A-11 and G-10, using SCDHEC’s 25/40
method of data analysis (3-parameter logistic regression model).  These tests were initiated as
a demonstration of "No Reasonable Potential" for toxicity at these outfalls.  Communication
with SCDHEC indicated that  10 sets of toxicity data for each outfall would be adequate to
determine if a reasonable potential still exists for toxicity failures at these outfalls. This report
contains the results of these tests.

2.0  Methods

The methods used for toxicity testing and data analyses are identical to those specified in the
draft NPDES permit.  Chronic definitive toxicity tests were conducted using Daphnia ambigua
exposed to a laboratory control and the following effluent concentrations:  6.25%, 12.5%, 25%,
50% and 100%.  The data were analyzed using the 3-parameter logistic regression (3PLR)
model assuming a Poisson distribution as recommended in the SCDHEC Bureau of Water
document entitled "Options for Data Analysis of Whole Effluent Toxicity Testing Required by
NPDES Permits" for calculating biological effect (percent inhibition) at the applicable CTC.
Using the 3PLR, toxicity tests are considered to pass if the percent reduction in reproduction
averages less than 25% in any quarter of a calendar year, and no single test in a quarter has a
percent reduction that exceeds 40%.

All of the toxicity tests and data analyses were performed by ETT Environmental, Greenville,
SC (SCDHEC Certification # 23104).  ETT Environmental was certified by SCDHEC for toxicity
testing with Daphnia ambigua in October 2001.

3.0    Results

A summary of the results of the 10 sets of toxicity testing is presented in Tables 1 through 3.

3.1  Outfall A-01

The mean reproduction of Daphnia ambigua in 100% A-01 effluent equaled or exceeded the
mean reproduction of the controls in 9 of the 10 tests (Table 1).  The data for the week of
February 4 indicated that the reproduction in 100% A-01 effluent was 12.6% lower than the
control, but reproduction rates in the test dilutions were somewhat sporadic (i.e.  the
reproduction rate in 12.5% effluent was slightly lower than in 100% effluent).  This variation
indicates a weak dose-response relationship, and suggests that the slight impairment in 100%
effluent may not have been due to toxicity.  In all 10 data sets, the 25% Inhibition
Concentration (IC25) was >100% effluent and the No Observed Effect Concentration (NOEC)
was 100% effluent, which indicates that all 10 tests conducted on A-01 effluent passed.



Table 1.  Toxicity Results for SRS NPDES Outfall A-01

Week of Control 6.25% 12.50% 25.00% 50.00% 100% Pass/Fail IC25 %Reduction* NOEC
1/14/2002 Reproduction 21.0 21.9 18.8 22.2 18.8 21.7 100%

Predicted Values 20.7 20.7 20.7 20.7 20.7 20.7 Pass >100% 0.0%

1/21/2002 Reproduction 25.3 21.0 25.3 26.6 25.5 26.5 100%
Predicted Values 24.3 24.3 24.3 24.3 24.3 24.3 Pass >100% 0.0%

2/4/2002 Reproduction 30.5 29.0 25.3 26.8 28.2 26.3 100%
Predicted Values 30.5 27.6 27.4 27.1 26.9 26.6 Pass >100% 12.6%

2/25/2002 Reproduction 26.3 25.7 24.8 26.7 27.2 26.8 100%
Predicted Values 26.0 26.0 26.0 26.0 26.0 26.0 Pass >100% 0.0%

4/15/2002 Reproduction 25.3 25.1 24.7 26.4 27.5 27.1 100%
Predicted Values 22.2 22.2 22.2 22.2 22.2 22.2 Pass >100% 0.0%

5/6/2002 Reproduction 25.5 28.2 29.9 29.2 27.2 27.9 100%
Predicted Values 28.0 28.0 28.0 28.0 28.0 28.0 Pass >100% 0.0%

6/3/2002 Reproduction 20.5 20.9 19.9 27.0 23.3 24.8 100%
Predicted Values 22.7 22.7 22.7 22.7 22.7 22.7 Pass >100% 0.0%

7/15/02 Reproduction 24.7 27.3 25.7 27.8 29.2 31 100%
Predicted Values 27.7 27.7 27.7 27.7 27.7 27.7 Pass >100% 0.0%

8/5/2002 Reproduction 24.9 25.5 27.2 29.0 24.6 25.5 100%
Predicted Values 26.2 26.2 26.2 26.2 26.2 26.2 Pass >100% 0.0%

9/9/2002 Reproduction 22.2 21.4 23.2 20.9 22.5 22.5 100%
Predicted Values 22.1 22.1 22.1 22.1 22.1 22.1 Pass >100% 0.0%



WSRC-TR-2002-00457
Page 3 of 5

October 22, 2002

3

3.2  Outfall A-11

The mean reproduction of Daphnia ambigua in 100% A-11 effluent equaled or exceeded the
mean reproduction of the controls in 6 of the 10 tests (Table 2).  For the four tests in which
reproduction was reduced, reductions ranged from 9.3 to 19.4%.  All three tests with reduced
reproduction show a weak dose-response relationship (i.e. in the test conducted  the week of
January 14, control reproduction was slightly lower than reproduction in 100 effluent, but
reproduction in intermediate concentrations of effluent were higher; in the test conducted the
week of February 4, reproduction rates in 6.25% effluent and 100% effluent were almost
identical; in September, reproduction was higher in 100% effluent than in 12.5% effluent). In all
10 data sets the IC25 was >100% effluent and the NOEC was 100% effluent, which indicates
that all 10 tests conducted on A-11 effluent passed.

3.3  Outfall G-10

The mean reproduction of Daphnia ambigua in 100% G-10 effluent equaled or exceeded the
mean reproduction of the controls in 5 of the 10 tests (Table 3).  Percent reductions in the
remaining tests ranged from 6.4% to 25.2%.  With the exception of the test conducted in
August, all of the tests conducted on G-10 effluent had NOECs of 100% effluent and IC25s of
>100% effluent.  In August, the IC25 was 98.8% effluent, the percent reduction in reproduction
in 100% effluent was 25.2%, and the NOEC was 50% effluent, although the actual NOEC
would have been greater than 50% if more intermediate dilutions (between 50% and 100%)
had been tested.  These results indicate that 9 of the 10 tests had a reduction in reproduction
that was less than 25% and that the remaining test was just over 25%.  The requirements
specified in the draft NPDES permit state that the mean reduction in reproduction for any
quarter must be less than 25%, and that reproduction may not be reduced by more than 40% in
any single test.  Based on these requirements, the test results for G-10 do not indicate an
unacceptable level of toxicity.

4.0  Conclusions

The results of the 10 rounds of toxicity tests that were performed on SRS NPDES outfalls A-01,
A-11 and G-10 indicate that there would have been no toxicity failures if these tests had been
compliance tests. Except for one set of test results for G-10, all of the tests resulted in NOECs
of 100% effluent.  All of the tests met the criteria of less than a 25% mean reduction in
reproduction for any quarter and less than a 40% reduction in any single test.  Therefore, there
is no reasonable potential to discharge toxic effluents in toxic amounts.



Table 2.  Toxicity Results for SRS NPDES Outfall A-11

Week of Control 6.25% 12.50% 25.00% 50.00% 100% Pass/Fail IC25 %Reduction* NOEC
1/14/2002 Reproduction 21.0 25.6 22.0 24.4 26.9 21.7 100%

Predicted Values 24.5 24.5 24.5 24.5 24.5 21.7 Pass >100% 9.3%

1/21/2002 Reproduction 25.3 27.4 22.9 23.7 20.6 22.3 100%
Predicted Values 22.8 22.8 22.8 22.8 22.8 22.8 Pass >100% 0.0%

2/4/2002 Reproduction 30.5 27.4 24.7 25.8 21.2 27.2 100%
Predicted Values 30.5 25.9 25.6 25.3 24.9 24.6 Pass >100% 19.4%

2/25/2002 Reproduction 26.3 26.0 26.0 29.1 26.0 27.7 100%
Predicted Values 26.6 26.6 26.6 26.6 26.6 26.6 Pass >100% 0.0%

4/15/2002 Reproduction 25.3 26.1 26.6 26.8 27.7 24.8 100%
Predicted Values 26.5 26.5 26.5 26.5 26.5 26.5 Pass >100% 0.0%

5/6/2002 Reproduction 25.5 25.2 23.8 26.1 28.4 20.7 100%
Predicted Values 26.0 26.0 26.0 26.0 26.0 20.7 Pass >100% 15.6%

6/3/2002 Reproduction 20.5 22.4 23.8 25.8 24.4 22.5 100%
Predicted Values 23.2 23.2 23.2 23.2 23.2 23.2 Pass >100% 0.0%

7/22/02 Reproduction 19.3 20.7 21.3 14.1 20.0 18.6 100%
Predicted Values 19.0 19.0 19.0 19.0 19.0 19.0 Pass >100% 0.0%

8/5/2002 Reproduction 24.9 27.1 24.8 27.5 29.3 25.9 100%
Predicted Values 26.6 26.6 26.6 26.6 26.6 26.6 Pass >100% 0.0%

9/9/2002 Reproduction 22.2 22.7 19.2 22.8 20 20.1 100%
Predicted Values 22.2 21.6 21.4 21.1 20.6 20 Pass >100% 10.0%



Table 3.  Toxicity Results for SRS NPDES Outfall G-10

Week of Control 6.25% 12.50% 25.00% 50.00% 100% Pass/Fail IC25 %Reduction* NOEC
1/14/2002 Reproduction 21.0 25.6 23.0 22.2 21.7 24.6 100%

Predicted Values 22.4 22.4 22.4 22.4 22.4 22.4 Pass >100% 0.0%

1/21/2002 Reproduction 25.3 23.2 27.7 25.7 24.2 25.9 100%
Predicted Values 24.9 24.9 24.9 24.9 24.9 24.9 Pass >100% 0.0%

2/4/2002 Reproduction 23.0 22.7 23.7 24.0 26.7 25.5 100%
Predicted Values 24.3 24.3 24.3 24.3 24.3 24.3 Pass >100% 0.0%

2/25/2002 Reproduction 26.3 25.9 21.2 23.3 28.4 28.4 100%
Predicted Values 25.7 25.7 25.7 25.7 25.7 25.7 Pass >100% 0.0%

4/22/2002 Reproduction 24.4 24.8 27.2 22.3 21.9 20.5 100%
Predicted Values 25.3 24.9 24.5 23.8 22.5 20.1 Pass >100% 20.4%

5/13/2002 Reproduction 25.0 24.8 24.0 22.1 20.3 22.2 100%
Predicted Values 25.3 23.9 23.4 22.8 22.0 21 Pass >100% 16.9%

6/3/2002 Reproduction 20.5 25.2 24.4 24.3 23.4 18.6 100%
Predicted Values 23.6 23.6 23.6 23.6 23.4 18.6 Pass >100% 21.1%

7/17/02 Reproduction 27.0 25.5 24.7 24.5 26.9 21.5 100%
Predicted Values 24.2 24.2 24.2 24.2 24.2 24.2 Pass >100% 0.0%

8/5/2002 Reproduction 24.9 27.3 26.1 25.4 22.2 19.9 50%
Predicted Values 26.2 26.0 25.7 24.9 23.2 19.6 Pass 98.80% 25.2%

9/9/2002 Reproduction 22.0 20.8 24.7 22.1 23.7 20.4 100%
Predicted Values 22.1 22.1 22.1 22.1 22.1 20.7 Pass >100% 6.4%








































































































































































































































